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Toricellia angulata Oliv. var. intermedia£ Harms. £®lu£-belonging to Toricelliaceae£ds a 
single family and single genus plant. It is distributed in Yunnan£-&uizhou£zmd Sichuan provinces 
in China as well as the Himalayas. In Chinese folk medicine£-T. angulata is used to treat bone 
fracture£-vonsillitis and asthma. It can also be used to expel wind£-Temove dampness and promote 
blood circulation to remove blood stasis£' Wu£d990 £O During our investigation of the chemical 
constituents of this plant£-nine compounds have been isolated and identified as two iridoid glyco- 
sides£griselinosidd£ 1 £&nd 10 — griselinosidic acid£ 2£€rwo phenylpropanoid glycosides£syringin 

£ 3£Qnd coniferin£ 4£€two flavonoid glycosides£-quercetin — 3 — O — glucoside£' 5£Qnd astragalin 
£ 6£€ diterpenoid£-phytol£ 7£€9 — sitosterol£-daucosterol£Tespectively. Among these nine com- 
pounds£-compounds 26-46-56-66-3 were obtained from this plant for the first time. 


EXPERIMENTAL 

General procedures All the maps were obtained on an XRC - 1 apparatus and uncorrected. 
IR spectra were recorded on a Bio - Rad FTS- 135 Infrared spectrophotometer with KBr pellets. 
UV spectra were taken on an UV — 210A spectrophotometer. NMR spectra were run on a Bruck- 
er AM - 400 MHz and a DRX — 500 MHz spectrometer with TMS as the internal standard. MS 
spectra were measured on Autospec — 3000 spectrometer. 

Plant material T. angulata was collected in Lijiang£Yunnan£ €hina in September£-$997 
and identified by Mr. Lu Zheng - Wei£ Kunming Institute of Botany£*€hinese Academy of Sci- 
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ences£-Kunming£-Yunnan£-thinafO 
Extraction and Isolation Dried powder of aerial parts οἱ Toricellia angulata£ 830 g£ vere ex- 
tracted with methanol three times at room temperature. The extract was concentrated in vacuum to give 
a residud& 91 g£Éwhich was suspended in HO and then successively partitioned with petroleum ether 
£ Bp. 60— 90'C £-ehloroform and n — BuOH respectively. The n — BuOH extract£' 58 g£Gyas chro- 
matographed on a silica gel columr£ 1.0 kg£-200—300 mesh£Gluting with CHCI by increasing amount 
of MeOH to yield eight fractions. Each fraction was further purified by silica gel column chromatography 
repeatedly followed by crystallization and finally afforded compounds£9griselinoside£" 1861.2 g£€40 — 
griselinosidic acid£ 2865962 mg£fesyringir£. 3874 mg£fvoniferin£ 4815 mgfOquercetin - 3 - O - 
glucosid£ 5££0566 mg£fastragalin£ 6££911 mg£O' The petroleum ether extract£ 20 g£Gvas. chro- 
matographed on a silica gel column£ 600 g£-200 —300 mesh£Gluting with petroleum ether by increasing 
amount of Me;CO to give phytol£ 7ffO45mg£(O 
Griselinosid£ 1 £C, ,H5,Oj;; £5 a white foam£»FAB — M£” negative ion mode£Q£ Æ 96 £431 
ΕΜ - HEY £” 19£€269£ÜM — C,H,,05£Y £ 28£GUVA,...£' MeOH£Gn£" loge£8238£ 4. 12 £O, 
£'KBr£Qm !£93418£2957£-750£-635£-5441 £4306£-1164£4076£-946£-770£H NMR£ 400 MHz£^ 
C3D4N£G55. 43€ 1H£d£3,5.— 8. 9Hz£-FI - 1£€97.66£ 1H£sEtI - 3£€3.86£ 1H£d£3s5.— 7.7Hz£^ 
H-5£€2.81£ 2ΗΕπέ--- 4.3Hz£H - 7£€8.76£ 1H£m£H - 8£€8.01£ 1H£dt£3— 8.4£-4.4Hz£^ 
H- 9£€3.63£ 3H£sE€CH;£63.55£ 3H£3£-CH,£€5.29£ 1ΗΕτΕ/ - 7. SHz£-H,, — 1 £€4.13 
£'1H£xE3 = 8.1Hz£L, - 2£64.27£ 1HE TEJ - 7 .6Hz£-4, - 3£64.25£ 1HE E4 = 7 .6HzE-L, 
—4££4.01 £ 1H£m£4H,, — 5£€4.52£ 1H£«d£3 = 11 .8£3 .0Hz£-H,, — 6af ©4 .34£ 1H£d£3 = 
11 .8Hz£pu — 6b£@C NMR data see Table 1.Ε Jensen et al ΕἼΘ80ΕΘ 
10 — Griselinosidic acid£ 2££9C,; H5,O;; £ amorphous white powder£mp 194.5~ 196C LEI- MS 
£ 70e V£ GE £ % £2 56£UM — C,H400,£Y £31 £662 £0, H,,0, £Y £ 30£O$39£ 6ΤΕΘΙ2ΤΕ 40£€95 
£'43£33£100£660£" 99£OGUV 1... £" MCOH£Gim£" loge £8238£" 3.97 £OIR. v. £ KBr£Qm 189 
3521£3371£-2927£4 742£4 683£4623£3443£3326£4191£3079£-985£H NMR£' 400 ΜΗΖΕ-ι 
GD; NER 5. 52€" 1H£ d£ s. — 8.ΒΗΖΕἼΗ- 1£€9.68£" 1Η ΕπΕ-ΡΙ - 3£€3.99£ 1H£ d£. 7. 9Hz£^ 
H- 5£63.03£ 1H£dd£3- 19.5£3.8Hz£-Fl - 7£€8.84£ 1H£dd£-- 19.6£-9.7Hz£-Fl - 7’ ΕΘᾺ 87 
£ |H£dt£7- 9.3£2.5Hz£*I - 8£€3.21 £ 1H£dt£7- 7.6£3 .4Hz£H - 9£€8.64£ 3H£sE CH; £€^ 
5.32£ 1H£d£3- 7. SHz£-Fl,, — 1££4.13£ 1H£4£3- 8 .2Hz£ Hyu —2££4.27£ 1H£«£3 = 8.8Hz£^ 
Ha, - 3£€4.25£ 1H£v£-.— 8.8Η2Ε μι - 4£648.02£ 1H£m£-H,, - 5£64.52£ 1H£dd£4 - 11.865 
2.2Hz£ l4, - 6a£€4.34£ 1H£d£3- 11. 8Hz£H,, - 6b£G*C NMR data see Table 1.Ε Εοήρτατο et 
αἱ ΕἼΘΟ2ΖΕΘ 
SyringinE 3£®C, H240 £Tolorless needles£ acetone£&mp 188.5 —190.01C FAB — ME” negative 
ion mode£ G£ £” % £€371 £ÜM — HEY £ 22£€309 £ÜM - C;H,, 0; £Y £'9£6357 £0M - CH; £Y £” 12£6 
UV λε MeOH£Gim£" log £8221£" 4. 56£6266£" 4.26£6300£ 3.35£OIR. y£ KBr£Qm 169 
3565£-3433£3391£-3901£-41589£4511£-421£-4241£-133£4093£4029£-966£5H NMRE 400 MHz£^ 
C3D;N£G5 6.87£ 2H£sE-H - 3£5£€6.88£ 1H£d£3- 15. 8Hz£9MH - 7£66.62£ 1H£dt£3- 15.8£^ 
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5.0Hz£H - 8£€4.58£ 2H£-dd£3- 5.0£4 .3Hz£-H - 9£€3.74£ 6H£3£H - 10£41£©5.82£ 1H£^ 
d£3-— 6. 9Hz£-FL4, — 1£€4 .32£ 3H£-m£vverlapf Hyu - 2£3£4£€3.94£' ]H£-m£-H,, - 5£€4.31 
£'1H£d£3- 11.7Hz£-H,4, - 6αΕΘ4.40Ε 1H£-dld£3 = 11.7£33.6Hz£4H,4, - 6ObEC C NMR data see 
Table 1.£ Jensen et αἰ £4980£ 
Coniferin£" 4£&9C,; H5; O; £-amorphous white powder£*»mp 183 — 185'C £»FAB — M£” negative ion 
mode£ &£ £” % £341 £ÜM — H£Y £” 13£6327 £ÜM - CH, £Y £' 4£8UV h£’ McOH£Gim£" log £6 
213£ 4.42£€2060£ 4.20£69303£ 3.79£€306£ 3.60£GIR ν,,.Ε KBr£GQm !£93400£-3910£43589£^ 
1516£4419£4258£4229£4082£43025£-968£»H NMRE 400 MHz£-€5D;N£G6 7.18£^ 1H£-d£- = 
1.8Hz£- - 3£63.03£ 1H£-dd£3 —- 8.4£4 .SHz£H - 5£67.53£ 1H£-d£7 = 8.4Hz£H — 6£€6.85 
£ 1H£d£3- 15.9Hz£44 - 7£66.56£ 1H£-dt£3 = 15.9£5.2Hz£-MH — 8£€4.56£ 2H£-dd£ = 5.2£^ 
1.5Hz£H - 9£€3.73£ 3H££-H - 10£65.68£ 1H£-cd£3 = 6.8Hz£-H4, - 1£€4.38£ 1H£3£3 = 
7. 1Hz£ l4, - 2£€4.35£ 2H£m£overlap£ tla, - 3£4£€4.12£ 1H£m£1, - 5£€4.33£' 1H£-d£3 


- 11. 9HzE- μι — θαΕΘ4.52Ε 1H£-did£ = 11.9£-2.2Hz£2H,4, - 6b£O^ C NMR data see Table 1. 
£ Falshaw et αἰ £4969£ 
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Quercetin — 3 — O — glucosid£ 5£&U,, H5,O;; £ yellow powder£mp 223--2251 £FAB - ΜΕ neg- 
ative ion mode£ Q£ z£" % £463 £ÜM — H£Y £” 100 £6300 £ÛM - H - GH O; £Y £ 5 EUV 
£'McOH£Gn£ loge£8207£" 4 .57£0357£ 4.35£6363£ 4.31 £©291 £” 3.96£€5361 £4.27 ERv 
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£"KBr£Qm !£93354£23905£-1658£-1607 £2503£-41365£4307£4205£4088£-998£8H NMRE' 400 MHz£^ 
CD; NESS 6.68£ 1H£d£3- 2.0Hz£-I - 6£66.62£' 1H£d£3— 2 .0Hz£-H - 8£€8.45£ 1 H£d£3- 
2.0Hz£H - 2/£€5.24£ 1H£d£3- 8.4Hz£-H - 5/£€8.10£ 1H£dd£3- 8.4£2.0Hz£HI - 6/£€6.08 

£ IH£d£-3- 7 .SHz£14, — 1£€4.16£ 1H£vE3— 6. 1Hz£ Hyu - 2£€4.32£ IH£vÉ— 6.2Hz£L4, — 
3£€4.28£ 1HEtEJ=6.2Hz£ Hyu - 4£€4.42£ 1H£dd£3- 10.9£6. 3Hz£-8L, — 5£€4.60£ ΤΗ ΕΤΕ”, 
]- 3. 1Hz£l4, — 6a£8.81£" 1H£cvE— 9. 2Hz£-M,, — 6b£O 13C NMR data see Table 2. ΕἼ Ον £~ 
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AstragalinE 6£€C,, H;4O;; £-yellow powder£?mp 233 —235.5'C £»*FAB — MSÉ negative ion mode£O 
n£ £” % £6447 £0M — HEY £” 100£€384£UM - Η- CH1 0; £Y £ 9£8GUVA,,..£" MeOH£Gnf" loge £6 
207£ 4.48£€266£ 4.35£€298£ 4.11 £6342£ 4.26 E®IRynx £ KBr£QOm 1£93424£-3186£2826£^ 
1658£-609£3507£4364£H268£4 182£4090£4018£-846£H NMR£ 400 MHZz£-€5D5N££9956.69 

£2H£sE-H - 6£3£€8.49£ 2H£ddf F= 9.6£-3. 8Hz£-Fl - 2/£6 £€3.16£ 2H£-dd£3 — 9.6£3.8Hz£^ 
H-3'£5'£66.22£ 1H£d£3- 8. 0Hz£ Hyu —1£€4.16£ 1H£v£3 = 6 OHZEAH, — 2££4.30£ 2H£^ 
m£overlap£-H,,, — 3£4£64.41£" 1H£-m£-H,, - 5£64.61£' 1H£-l£- = 3.2Hz£-H,, — 6a£€4.81 


£' 1H£v£3.— 9.2HzE-91,, — 6bEG*C NMR data see Table 2.ΕἼ1 " GE» ΕἼΘ86ΕΘ 











Table Γ C NMR spectral data of compounds — 4£" Pyridine - d5£© 
C 1 2 3 4 e 1 2 3 4 
1 97.47 97.74 134.06 147.60 11 166.77 166.97 56.67 
2 153.96 147.60 COOCH; 51.37 51.43 
3 153.16 153.21 105.43 111.12 52.28 
4 104.73 104.93 131.22 132.48 Glu- 1 102.14 102.05 105.08 102.42 
5 44.18 44.33 105.43 119.94 2 74.63 74.69 76.12 74.95 
6 211.30 212.20 153.96 116.79 3 78.43 78.46 78.72 78.58 
7 37.06 37.56 129.48 129.43 4 71.59 71.67 71.76 71.38 
8 39.42 40.07 131.22 130.04 5 78.79 78.83 78.43 78.88 
9 40.64 41.09 62.83 62.97 6 62.71 62.78 62.83 62.49 
10 174.27 176.44 56.67 56.05 
Table2 13Ο NMR spectral data of compounds 5-6 Pyridine - d£ 

C 5 6 C 5 6 

2 157.96 157.65 3 146.71 116.09 

3 135.55 135.78 4 150.74 131.99 

4 178.88 178.91 5^ 117.91 116.09 

5 162.75 162.85 6 122.81 131.99 

6 99.84 99.89 Glu - 1^ 105.59 104.99 

7 165.96 165.98 ρα 73.40 73.36 

8 94.59 94.64 3” 75.46 75.39 

9 157.62 157.65 4” 69.83 69.83 

10 105.22 105.31 5 71.64 77.60 

1 122.38 122.06 6” 62.00 61.98 

2’ 116.27 131.99 








Phyto£" 7£8C H4, O£-olorless oil£»EI - MSE 70e V£G£ £" % £€296£0M £Y £-278£ÔM — 
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H;O£Y ΕΠΙΕἸΟΟΕΘᾺ v, acm | £3340£ O - ΗΕΘΊ6ό68Ε C= C£&H NMRE 400 MHzE€DCL£G 
8 5.30£ 1H£3£3 = 7.0Hz£—- CH - CH; - OH£&€4.14£ 2H£-«l£3 = 7.0Hz£^- CH - CH, - 
OH£€1.98£ 2H£c£3 - 7.0Hz££^ CH; - CH; - C= ΕΘ1.66Ε 3H£3f£^ CH = C- CH£6. PC 
NMRÉ 100 MHz£-€&DCl4£65140.2£ -C = CH - £€423.1£ - C= CH - £659.4£ - C= CH - 
CH,OH£639.9£' - CH; - C= CH - £€$6.1£ CH; - C= CH - ΕΘ Aoki et αἰ ΕἼ98268 
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